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Operating and Maintaining 
irrigat:ion wells 
Once an irrigation well is constructed, certain 
operation and maintenance procedures are necessary 
to retain maximum production. Estimates are that 
the most demanding maintenance program will cost 
$100 a year but generally costs will be considerably 
lower than this. 
KEEP RECORDS 
The first and most important step in operating and 
maintaining an irrigation well is keeping a record of 
the well's operation. Record static water level, pump~ 
ingrate, drawdown, rpm, water analysis, total hours 
of operation, and fuel used. 
Table I. Irrigation Well Records 
Record Way to obtain record 
Static water level Electrical depth gauge or electrical 
sounder ( could be joint owned) 
Pumping rate Wier or Parshall Flume downstream 
from well for open ditch installa-
tions. Portable sparling How meter 
for pipe lines ( could be joint own-
ed) 
Drawdown Same as static water level; should 
be obtained for each specific pump-
ing rate 
RPM Portable tachometer ( could be 
joint owned) 
Water analysis Get detailed procedure for obtain-
ing water samples from your coun-
ty agent. Check water quality 
periodically for changes. 
Total hours of Farmer's records 
operation 
Fuel used ( oil, Farmer's records 
grease, electricity) 
Yearly records allow evaluation of the well's per-
formance to determine what, if any, maintenance is 
needed. Records of pump operation and energy costs 
indicate irrigation costs per acre as well as mainte~ 
nance needs. A form for recording well records is 
supplied at the end of this publication. 
WELL OPERATION 
Operating and maintenance procedures are based 
on general well theories. One principle governing 
wells that obtain water from sand and gravel forma-
tions is that water flows into the well because pump-
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Figure I. Obtain records of a well's operation by using 
a tachometer, drawdown gauge, and flow meter and 
by taking water samples. Keep a record of static water 
level, pumping rate, drawdown, rpm, water analysis, 
total hours of operation, and fuel used. 
ing the well creates a difference in pressure ( water 
level) between the inside of the well and the surround-
ing formation. The distance the water is lowered in 
the well is generally called drawdown for the specific 
yield. 
Figure 2 shows how the drawdown is distributed 
over the zone of influence of a well. The curves repre-
sent typical cones of depression of the water surface 
for various drawdown yields when the well is pump-
ed at various constant rates. According to the figure, 
the curve shifts to a lower position and drawdown in-
creases if the constant pumping rate is increased. The 
relationship between the yield of the well and the 
drawdown is different for each specific well, but gen-
erally if the yield is doubled in the well the drawdown 
will be doubled. 
The pumping level in a well constructed in a sand 
or gravel formation should be kept above the top of 
the well screen. The distance from the static water 
level to the top of the screen is called the available 
drawdown. Pulling the water down below the top of 
the screen has two adverse effects on the well. 
First, the dewatered section of the screen no longer 
contributes to the yield of the well and, because part 
of the formation is also dewatered, the total flow into 
the well passes through a reduced area of sand and 
gravel. This causes the velocities required for the flow 
to increase out of proportion and the screen must 
operate under higher velocities than it was designed 
to handle (irrigation well screen velocities should not 
exceed 0.1 ft./sec.). 
These undesirable velocities result in finer particles 
of the formation moving into the well and encourage 
incrustation of the screen by precipitation of materials 
such as calcium, magnesium, and iron that may be in 
solution. 
Second, a dewatered portion of the screen allows 
aeration of the screen and surrounding formation. 
The aeration and reduced pressure cause some mater-
ials in the water and surrounding formation to precip-
itate and/or oxidize which incrusts the well screen 
and reduces the open area of the screen. With re-
duced open area in the screen, the velocity through the 
screen must increase and the surrounding pressure 
must decrease. Since this is conducive to incrustation, 
the incrustation process accelerates as it continues. 
Yield reduction in irrigation wells constructed ac-
cording to accepted well standards can generally be 
attributed to corrosion or incrustation. Corrosion is 
a chemical attack on a material which eats away the 
material. Incrustation is the accumulation of extran-
eous material which clogs the well screen and forma-
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tion. It is usually hard and cement-like, but it may be 
soft and gummy. ·. 
This publication is concerned with maintenance 
procedures involving incrustations or build-ups of 
material on the screen and formation because they are 
causing most of the problems in southeastern South 
Dakota. 
Incrustation is generally one or a combination of 
the following four types: 
1. that due to precipitation of material carried into 
the screen in solution ( calcium and magnesium 
carbonates) and as a result of lowering the pressure 
in the vicinity of well and exposure of well screen 
to air (iron hydroxide and oxide). 
2. that due to deposition of soil materials such as silt 
and clay on the well screen. 
3. that due to presence of iron bacteria in water, gener-
ally referre<l to as Crenothrix. The screen openings 
and formation voids fill with a jelly-like collodial 
substance which turns hard on exposure to air. 
4. that due to slime-forming organisms other than 
iron bacteria. These organisms feed on ammonia 
and dead or decomposing organic matter. 
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Figure 2. Typical drawdown curves represent the decrease of water surface when the well is pumped at various 
constant rates. The curve moves to a lower position and drawdown increases if the constant pumping rate is in-
creased. 
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Figure 3. This is a typical well installation. When the 
water level is below the top of the screen, air enters 
and may cause incrustation. The low water level also 
leaves less open area for the water to pass through re-
sulting in increased velocities and decreased pressure 
which is conducive to incrustation. Available draw-
down is the distance from the static water level to the 
top of the screen. 
MAINTENANCE PROCEDURES 
The following procedures are recommended to 
minimize the incrustation of well screen and to extend 
the potential life of the well. 
Keep reliable, continuous records of well operation. 
Do not draw water level below the top of the well 
screen. This dewaters the screen and the surround-
ing formation and allows aeration which increases 
the precipitation of some substances from solution. 
Chlorinate irrigation wells that have iron contents of 
1.0 p.p.m. or more at the beginning and the end of 
the irrigation season. (The chlorination procedure 
is discussed in detail in a subsequent section.) 
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Chlorinate all wells when they are constructed and 
any time maintenance or repair work is done on 
the well or pump. 
When the specific yield has declined to 15 to 20%, 
treat the well with acid or polyphosphate chemical 
treatment. The specific yield is the yield (flow) per 
foot of drawdown. 
For example: If a well originally yielded 1000 
gpm with 20 feet of drawdown ( specific yield equals 
1000 gpm divided by 20 feet which equals 50 gpm 
per foot of drawdown) and presently yields 1000 gpm 
with 25 feet of drawdown ( specific yield equal to 40 
Figure 4. These incrustations were caused by precipi-
tation of material carried up to the screen in solution. 
Figure 5. This incrustation was caused by iron bacteria 
in the water. The jelly-like colloidal substance fills the 
screen openings and formation voids; it turns hard 
when exposed to air. 
gpm per foot of drawdown) then treatment should 
be employed to obtain original production. 
If the treatment is delayed until well production 
is so low that the well is no longer useful, then a very 
severe acid treatment may be required and possibly 
two treatments may be needed to obtain even a por-
tion of the original production. 
If the well is to be acid treated, it is desirable to re-
move the pump. It is recommended that a reliable 
well driller who has a full knowledge of well acidiz• 
ing procedures be employed to treat the well. The 
process is not dangerous if all recommended precau• 
tions and procedures are followed; however, it can 
become quite dangerous if they are not followed care-
fully. 
CHLORINATION OF IRRIGATION WELLS 
Bacteria and other organism deposits can be con-
tro llcd by a chlorination maintenance program. The 
owner can carry out the program with one of the fol-
lowing materials: high-test dry calcium hypochlorite 
(H-T-H), approximately 70% available chlorine; dry 
calcium hypochlorite (chlorinate lime), approximate-
ly 25% available chlorine; and common bleaches of 
various strengths. 
Order these materials through your drug store or 
chemical supply house or obtain the bleach from a 
grocer. It is estimated that these materials will cost 
less than $5 per treatment. 
The following chlorination procedure is recom-
mended for wells with 1.0 p.p.m. or more iron con-
tent in the water. Chlorinate at both the beginning 
and end of the irrigation season. 
1. Determine the depth of water standing in the well. 
2. Determine the amount of material required for the 
specific well diameter and the specific depth from 
table 2 or 3. 
3. Put the chlorine in the well using one of the follow-
ing methods: 
a. Place the dry material in a short length of per-
forated pipe which is capped at both ends. Lower 
and raise the pipe through the complete depth of 
water in the well until the desired amount of chlor-
ine has been introduced. Evenly distribute the 
material through the entire depth of the well. 
b. In a clean, non-metal container, prepare a stock 
solution from the dry material by slowly adding 
water indicated in table 2 and stirring for about 10 
to 15 minutes until the solution is smooth and free 
from lumps. (A metal container may be corroded 
by the strong chlorine solution.) Allow the solution 
to stand and settle. Use the clearer liquid contain-
ing the chlorine and discard the inert material or 
lime tlut has settled to the bottom of the container. 
Pour the stock solution or liquid bleach into the 
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Table 2. Pounds of Material O to Use for Each 
10 Feet of Water in Irrigation Well 
Well H-T-H, high test Chlorinated lime Gallons of water 
diameter calcium or dry calcium to make stock 
hypochlorite hypochlorite solution 
inches pounds pounds 
12 0.30 1.24 10 
16 0.52 1.45 10 
18 0.66 1.85 10 
20 0.82 2.30 15 
24 1.18 3.29 15 
30 1.83 5.23 20 
0 This material can be obtained through drug stores or chemical 
supply stores. 
Table 3. Quarts of Bleach 0 to Use for Each 
10 Feet of Water in Irrigation Well 
Well diameter Quarts of bleach of various strengths 
inches 5% 7% 10% 15% 
12 1.9 1.4 0.9 0.7 
16 3.3 2.4 1.7 1.1 
18 4.2 3.0 2.1 1.5 
20 5.2 3.8 2.6 1.8 
24 7.5 5.4 3.8 2.6 
30 11.7 8.4 5.9 4.0 
0 This material can be obtained in grocery stores. 
Reference: The Corrosion and Incrustation of 
Well Screens, Bulletin No. 834, revised September 
1955, Edward E. Johnson, Inc., 315 North Pierce 
Street, Saint Paul 4, Minnesota. 
well through a rubber or plastic hose at various 
depths to assure even concentration throughout the 
well. Start near the bottom of the well with the hose 
and allow enough excess stock solution for the first 
layer to fill the hose. (One hundred feet of ½-inch 
hose will hold approximately one gallon; ¾-inch 
hose approximately 2½ gallons.) 
4. After the material is introduced into the well, oper-
ate the pump intermittently for very short periods 
to further mix the solution in the well and to wash 
the inside of ~he pump. Do not allow t~'le solution 
to discharge from the pump. 
5. After the solution has been mixed thoroughly in 
the well, allow it to remain in the well approxi-
mate! y 4 hours. 
6. Remove the solution from the well by operating 
the pump until the water is free from the odor of 
chlorine. 
These recommendations and following tables are 
for irrigation wells only. Contact your county agent or 
the South Dakota State Department of Health for in-
formation on other types of wells. 
IRRIGATION WELL RECORD 
Na me____________________________________________________________ Leg a I description: Section ________ R, ________ T , ________ Construction date ___________________ _ 
Date 
Static water level 
Drawdown 
Specific pumping rate 
(gpm/ft of drawdown) 
Percent of new pumping rate 
Pump RPM 
Total hours operation 
Fuel used 
